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(5/) Claim 

1. a closure device for connection to a fluid container 
having an opening for receiving the device, said davice 
comprising a base section capable of sealably covering the 
container opening, the base section having a spike receiving 
opening passing therethrough, and at least one air inlet 
aperture spaced from said spike receiving opening, an air 
filter component associated with the at least one aperture, 
and an internal cover adjoining the base section and covering 
the at least one aperture and the base section, the cover 
having a pierceable portion which is a weakened area adapted 
to be pierced by a spike and to provide air access to the 
container when pierced, said pierceable portion being in 
alignment with the spike receiving opening of the base 
section . 
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r\\ m INVENTION TITLE: 

Closure devices Tor > nforoJ fluid containers 



The following statement is a full description of this invention, including the best method 
"I", of performing it known to me/us:- 
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The present invention relates to a closure device for 
connection to a fluid container, and more particularly, but 
not exclusively to a closure device for connection between an 
enteral fluid container and a patient feed line. 

According to the invention, there is provided a closure 
device for connection to a fluid container having an opening 
for receiving the device, said device comprising a base 
section capable of sealably covering the container opening, 
the base section having a spike receiving opening passing 
therethrough, and at least one air inlet aperture spaced from 
said spike receiving opening, an air filter component 
associated with the at least one aperture, and an internal 
cover adjoining the base section and covering the at least one 
aperture and the base section, the cover having a plerceable 
portion which is a weakened area adapted to be pierced by a 
spike and to provide air access to the container when pierced, 
said plerceable portion being in alignment with the spike 
receiving opening of the base section - 

In a preferred, embodiment of the invention, the closure 
device has a threaded wall portion projecting from the base 
section which wall portion is adapted to threadly receive a 
threaded connection of the fluid container. The fluid 
container may also have a pierceable seal covering the 
opening . 
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, the invention will now be deecrlbed, by 
Embodiments of the 1 ^ ^ the aCC ompanying 

way of example only. 

t - ^r^'i— ° f a ciosure device of s 

pr.««™i of this Invention. 

• , is a perspective view of the closure device 
o£rl , i/slow^the'devle in connection with . 

container- 

v. 3. b e end d are perspective views showing 
.^ioneiTo-ons'or the hvd.opho.ic eir Ulter. 

Fi9 . 4 is a perspective view showin, a gasa.t 
>s se„biy .« the ciosure device of this invention. 

,1,. S is a perspective view showin, the internal 
operation of a spiHe. 

rlg . 6 is a perspective view showin, the spiae of 
ri „. 4 fully inserted in the device. 

7 is a top View .Ion, the line 7-7 of ri,. 6 
snowino the rupture of seal V.- 

Tlg . B is a perspective view showin, a snap-fit 
assess of the closure device on a container. 

Fl9 . , is a perspective view show in , the closure 
device sea!ed across a container open.n,. 



, ~a *> the closure device 10 
Re£ errin, to Fi,s. 1 and 2 the c ^ 

9 en.r.Uy co.pri.es a base section U and 
portion 12. The base section U has sp 
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opening 13, and an air inlet aperture 14_- There may be one 
or more air inlet apertures 14. 

A hydrophobic air filter is associated with the air 
inlet apertures 1_4. The position and configuration of the 
filter may be varied depending upon the number of apertures 
14. When multiple apertures are used, the filter may consist 
of a disk-like filter L6 as shown in Fig, 1. This filter 1J5 
is preferably positioned on the inside of the closure device 
10 (as shown in Fig. 1). It may also be positioned over the 
apertures on the outside of the closure device 1J) (not 
shown ) - 

One or more epertures 1_4 may also be covered by 
individual filters which may cover the apertures on the 
outside of the closure device 10, the inside of the closure 
device f or may lie within the apertures. These filter 
positions 16a , 16b , 16c and 16d are shown in Fig. 3a, b", c 
and d. Filter position 16d differs from position 16b, in 
that it is raised from the base section 1^1. The preferred 
filter position is on the inside of the closure device (1Gb). 
The individual filter may be secured to the closure device by 
any suitable means e.g., sonic welding, so that it will 
remain in position in relation to the aperture. Suitable 
hydrophobic air filters may be obtained from Pall flex 
Products Corp. (Pallflex EMFAB E01008E). 

A spike receiving cylindrical member 17 , aligned 
with the spike receiving opening 13^ extends outwardly from 
the base section 11. The opening 12 and the cylindrical 
member 1J7 are adapted to receive a piercing spike 18 . 

An internal cover 13_ lies over the filter 16^ and 
the base section 11 . The cover L9 may have a plurality of 
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. , Q to support and maintain the integrity of the 

rUh.Il to the base section 11; and may have a center 
portion 22 which is in alignment with the — * 

open ng - cylindrical member 17. of the base 
section 77. PreferabXy. the interna! cover 19 a. concave in 
SKti — , =orface e q., the surface facing away 

Shape on its external surface, e.g., 

from the base section (see Fig. 2). 

as show.; in Fig- 2, the wall pwrcion 12 of che 
ciosure device is threaded 23. to threadably receive , che 
threaded neck 24 of a fluid container 26. e.g. an enteral 
nuid container. The container 26 has a seal 27. e.g.. a 
foil seal, across the container opening, when the closure 
device 10 is attached to the container 26 (as shown in Fig. 
2) . the foil seal 27 contacts the cover 19- 

in a preferred embodiment, the foil seal 27 may be 
adhesively sealed 25 to the cover 19. Preferably, the foil 
2 7 is adhesively hot sealed (aseptically sealed, to the cover 
» by flowing a heated foodgrad. hoc melt adhesive between 
The foil seal 27 and the cover 19. The concave shape of the 
internal cover 19 insures that a thin layer of adhesive „ 
piaced between the cover and the foil seal. The cover 19 
orotects the apertures 14. and filters Ji from the adhesive, 
and also insures an open passage through the spike receive, 
opening 13. Suitable food concacr adhesives which may be 
used are-thyle„e vinyl ac.t.ce based adhesive (, ... rulUr 
HL 7434,; and polyethylene based adhesive, (H.B. Fuller KM 
1002, - 

In an ,.d< itional embodiment of the invention, a 
gasket 36 may be used in place of the hot melc adhesive (see 
Fig. 5)7 The gasket 36 may be formed in situ, or may be pre- 
formed and is aseptically installed in che closure device 10. 
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The center portion 2_2 of the cover ^19 is surrounded 
by a weakened area 2JB . It is preferred that the diameter of 
the weakened area 2J9 be larger than the piercing spike 13 . 
The weakened area TQ breaks when the spike LB is urged 
egainst it. As the spike 1J3 moves against the weakened area 
28 , the part closest to the tip 2_9 of the spike 1_8 breaks 
first (see Fig. 5)- The weakened area 2jl continues to break 
as the spike moves in the spike receiving opening 13 . 

As shown in Fig. 6, the weakened area 23 does not 
sever completely from the cover 19., but forms a hinge 21 on 
the side opposite the tip 2_9 of the spike L8. The hinge 31 
and the center 22, thus form a flap 32^ in the cover l±. As 
the flap 3_2 is raised ' v the spike ljJ, the seal 21_ is 
ruptured, and the spike 1J3 enters the container 2_6. The flap 
32 keeps the ruptured seal 2_7 away from the spike insuring 
that air from the filter has access to the container 2_5. The 
spike 1_8 should penetrate sufficiently far into the container 
26 so as not to draw air into the conventional central enteral 
fluid pathway of the spike. In a preferred embodiment of the 
flap 3_2, the innersurface of the center portion 22 e.g., the 
side facing the base section JUL f is convex in shape 13. Thus, 
only the convex portion of the flap 3_2 rests on the spike 18 , 
insuring that a sufficient air opening is maintained into the 
container, see Fig. 7. Though the cover 1_9 has been 
preferably described as having a center portion 2_2, with a 
circular weakened area 2JB, other spike penetrating weakened 
areas may be employed. For example, a weakened area in the 
form of a cross, triangle and the like, may be used. These 
alternate weakened areas sections are also pierceable by a 
spike, and provide air access to the container . 

A cap 2± may be placed over the external end of the 
cylindrical member l^, co prevent contamination of the closure 
device 10 prior to use. The cap may be teathered to the 
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cylindrical member (not shown). 

It is also within the scope of this invention, t 
use a snap-fit assembly of the closure device 10 and the 
container 26, thus, eliminating the threaded assembly. As 
sh0 -n in Fig. 8, a circumferential tab section 37 projecting 
fr om the base section U, engages a rim 38 on the centner 
26 , securing the closure device 10 to the container 26 After 
"gagement, the closure device 10 may be further adhered to 
the container 26 by e.g., sonic welding- 

The closure device 10 may also be sealed across a 
container opening without a threaded assembly, or snap-fit 
assembly by sealing e.g., sonic welding the base section 11 
across the container opening, as shown in Fig. 9. 

The closure device 10 of this invention when _ 
connected to an enteral fluid container, may be sterilized as 
, unit with the container. Alternately, the structure of the 
closure device 10 allows for it to be sterilized separate from 
an enteral fluid container. The internal cover 19 and cap 34. 
protects the internal portions of the device from contamina- 
tion after sterilization. 

To administer enteral fluid to a patient using the 
closure device of this invention, the cap U is removed, and a 
spike 18 (attached to an enteral delivery set) is plunged into 
the cylindrical member 17 and spike receiving opening 13 
breaking the weakened area 28, and the container foil seal 27 
as described above, thus releasing the enteral fluid to the 
patient, and allowing the fluid container to properly vent to 
the atmosphere - 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS : - 

1. A closure device for connection to a fluid container 
having an opening for receiving the device, said device 
comprising a base section capable of sealably covering the 
container opening, the base section having a spike receiving 
opening passing therethrough, and at least one air inlet 
aperture spaced from said spike receiving opening, an air 
filter component associated with the at least one aperture, 
and an internal cover adjoining the base section and covering 
the at least one aperture and the base section, the cover 
having a pierceable portion which is a weakened area adapted 
to be pierced by a spike and to provide air access to the 
container when pierced, said pierceable portion being in 
alignment with the spike receiving opening of the base 
section. 

2. A closure device according to claim 1, comprising a wall 
portion projecting from the base section, the wall portion 
being threaded and adapted to threadly receive a threaded 
connection of a fluid container. 

3. A closure device according to claim 1, comprising a wall 
portion having a circumferential tab section projecting from 
the base section, the tab section being adapted ro make a 
snap-fit with an external rim of a container. 

4. A closure device according to any one of claims 1 tc 3, 
having a plurality of said air inlet apertures in the base 
section. 

5. A closure device according to any one of claims 1 to 4, 
wherein the air filter component is composed of hydrophobic 
material . 

6. A closure device according to any one of claims 1 to 5, 
having a cylindrical member aligned with the spike receiving 
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opening of the base section. 

7 . a closure device according to any one °; ^ 

surrounded by a weakened area, the weake 
to be pierced by a spike. 

. a closure device according to clal» V . -herein tbe inner- 
surface of the center portion is convex in shape. 

dependent on claim o. 

cylindrical member is covered by a cap. 

,^ ft anv one of claims 1 to 9 

10 . A"^"*^^^*^ a seal across the 
when connected to a container having 

container opening. 

« A closure device according to clain- 10. -herein the 
Cramer and the Internal cover are adbeslvely seaied 

to 3 ether -ith a food grade adhesive. 

W A closure device according to cl.i* 10. -herein a gasket 
is' in Position bet-een the container sea! and the Internal 



cover 
13 



w ^ n,n« »d hereinbefore described 
^ A closure device substantially as here 

with reference to the accompanying drawings. 



Dated this 8th day of July. 1 
SANDOZ NUTRITION LTD. 
By its Parent Attorneys: 

DAVIES COLLISON CAVE 




Abstract of the Disclosure 



A closure device f-»r connection to a fluid container which has 
an opening for receiving the device and a base seccion which may 
sealably cover the container opening; the base section having a spike 
receiving opening passing there through as veil as at least one air 
vent which is spaced from the spike receiving opening and a 
hydrophobic air filter, associated with the air vent; adjoining the 
base section is an internal cover, which lies over the aperture, 
covering it and the base section, said inter-al cover having a 
pierceable portion which is in alignment with the spike receiving 
opening of the base section- 
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FIG. 6 
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FIG. 10 
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